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(54) IMPROVEMENTS IN OR RELATING TO PIPE JOINTS 

(71) We, Durapipe Limited, a Brit- pipe having, on its exterior, an annular rib 

ish company, of Norton Canes, Cannock, extending around the pipe and coaxial 

Staffordshire, WS11 3NS, do hereby declare therewith, each rib being at a location 

the invention, for which we pray that a spaced from the end of the respective pipe 

. 5 patent may be granted to us, and the afforded by the respective end portion, the 55 

method by which it is to be performed, to be joint further including a clamping ring 

particularly described in and by the follow- endrcling the two pipes and spanning said 

Misstatement:- annular ribs of the two pipes, a respective 

THIS INVENTION relates to pipe joints flange, extending toward the axis of the 

1 0 and is particularly, but not exclusively, appl- pipes being provided at each of the two axial 60 

icable to the formation of joints between ends of the clamping ring, each said flange 

rigid thermo-plastics material. engaging that flank of a respective one of 

It is known to effect joints between the said annular ribs which is furthest from the 

ends of rigid thermo-plastics pipes in various other of said annular ribs, each said pipe 

15 ways, for example by the use of solvent having an internal annular groove at an axial 65 

cements or by fitting injection moulded end position corresponding to the external annu- 

fittings to the pipes, and joining the pipes by lar rib thereon, said end portion of said first 

securing the respective end fittings together pipe extending at least partly across said 

by appropriate securing means. annular groove in said second pipe to define 

20 The use of solvent cements to form joints an annular space between a wall of said 70 

between rigid thermo-plastics pipes pre- annular groove in said second pipe and the 

vents subsequent disassembly of toe parts adjacent part of the exterior of said end por- 

cemented together without damage, entails tion of the first pipe, and an annular seal 

an inevitable lapse of time before a joint is disposed in said annular space. 

25 ready for service and is not practicable with The clamping ring is preferably formed of 75 

some types of thermo-plastics materials, two arcuate parts flexibly connected at their 

Furthermore, unless end fittings are emp- one ends, for example by a hinge airange- 

loyed, it is difficult to provide, by the use of ment and provided at their other ends with 

solvent cements, and end-to-end joint bet- formations which, in the assembled joint, 

30 ween thermo-plastics pipes of the same are engaged by a channel-shaped wedging 80 
diameter which has adequate strength to member slid over said formations in a dfrec- 
resist axial forces between the pipes con- tion substantially parallel with the longitud- 
nected or to resist transverse bending forces inal axis of the pipes at the joint, 
applied to a joint. The use of injection The flanks of said annular ribs engaged by 

35 moulded end fittings may avoid this disad- the flanges of the clamping ring are prefer- 85 
vantage but of course entails additional ably inclined with respect to the axis of the 
expense. pipe joint and the flanges of the clamping 

It is an object of the present invention to ring correspondingly inclined in such a way 
provide an improved pipe joint by means of that a circumferential clamping force 

40 which the above noted disadvantages may applied to the clamping ring acts to wedge 90 
be avoided and which is simple and econom- the two pipes towards each other, 
ical in construction. An embodiment of the invention is 

According to the invention there is pro- described below with reference to the 
vided a mechanical pipe joint comprising, a accompanying drawings in which: 

45 first pipe having an end portion affording Figure lis a view in axial section of a pipe 95 
one end of the first pipe, a second pipe hav- joint embodying the invention, 
ing an end portion within which said end Figure 2 is a view in half axial section of a 
portion of said first pipe is snugly received, modified pipe joint embodying the inven- 
said end portion of said second pipe afford- tion, 

50 ing one end of said second pipe, each said Figure 3 is a cross-sectional view, as seen 100 
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along the line Hi-El in Figure 1, of th 
clamping ring and wedging member only, 
forming part of the pipe joint of Figures 1 
and 2, and 

5 Figure 4 is a side 1 vation of a wedging 
member used to secure the clamping ring. 

Referring to Figure 1, a joint between the 
ends of two cylindrical pipes 10 and 12 of 
rigid thermo-plastics material is effected by 

10 deforming respective end portions of the 
pipes 10 and 12, whilst softened under the 
action of heat, to the respective forms 
shown, so that the pipe 12 has a cylindrical 
end portion 14 which is of the same diame- 

15 ter as the major portion of the pipe 12 and is 
separated from the major portion of the 
pipe 12 by an annular deformation 15 while 
the pipe 10 has a cylindrical end portion 16 
of a diameter greater than that of the major 

20 part of the pipe 10 and having an internal 
diameter such that the end portion 14 can 
be fitted snugly within the end portion 16 as 
shown in Figure 1. The end portion 16 is 
separated from the major portion of the 

25 pipe 10 by an annular deformation 17. 

Each of the annular deformations 15, 17 
provides, on the exterior of the respective 
pipe 12, 10, a respective annular rib having 
at its crest an axially short cylindrical exter- 

30 nal surface substantially coaxial with the 
pipe and conically sloping flanks extending 
respectively from the crwt to the cylindrical 
surface of the major part of the pipe and 
from the crest towards the respective end 

35 portion 14 or 16. Similarly, each annular 
deformation 15, 17 provides on its interior 
an annular groove of a form complementary 
with that of the rib on the exterior of the 
respective pipe. 

40 Thus each said annular groove comprises 
an axially short surface which is cylindrical 
about the axis of the respective pipe 10, 12 
and forms the bottom of the groove, and 
conically inclined walls extending respec- 

45 tively from the bottom of the groove to the 
major portion of the respective pipe and to 
the. end portion of the respective pipe. In 
Figure 1, the bottom of the groove provided 
by deformation 17 is indicated at 24, the 

50 conically inclined wall extending to the 
major portion of tube 10 is indicated at 26 
and the conically inclined wall extending to 
the end portion 14 is indicated at 22. 
It will be noted mat the annular deforma- 

55 tion 15 on the pipe 12 provides, in the reg- 
ion of the transition from the end portion 14 
to the annular deformation 15, a radially 
extending shoulder 20 on the exterior of the 
pipe and facing towards the free end of the 

60 end portion 14. The free end of the end por- 
tion 16 of pipe 10 abuts this shoulder 20 to 
limit movement of the pipes 10 and 12 
towards each other as shown in Figure 1. 
The relative lengths of the end portions 

65 14 and 16 are such that, in the position 



shown in Figure 1, the end portion 14, on 
the interior of the pipe 10, extends partially 
over the annular groove provided by the 
deformation 17 and, in particular, extends 
over the concially inclined wall 22 of this 70 
groove, further extends over the bottom 24 
of this groove and partly over the other con- 
ically inclined wall 26 of this groove. There 
is thus defined between the end part of the 
end portion 14 and the groove provided by 75 
the annular deformations 17 an annular 
recess in which is accommodated an annular 
elastomeric seal 28 which is generally 
U-shaped in half axial section with the 
channel defined between the arms of the U 80 
facing towards the conically sloping wall 26. 
The radially outer arm of the U fits snugly 
against the bottom 24 of the groove pro- 
vided by deformation 17 whilst the other 
limb of the U bears snugly against the cyKn- 85 
drical external surface of the end portion 14. 

The two pipes 10 and 12 are held together 
in the joint by a clamping ring 30 which 
extends around the jomt and spans both 
deformations 15 and 17. Referring to Figure 90 
3, the clamping ring 30 comprises two simi- 
lar arcuate parts 30a and 3Q&, which are 
formed as pressings in sheet steel and which 
are pivotafly connected by a hinge arrange- 
ment 40. Each said arcuate part includes a 95 
major, part cylindrical portion 32, the axis 
of curvature of the part cylindrical portion 
being parallel with the pivotal axis of hinge 
arrangement 40, the axes of curvature of 
portions 32 being coincident in the position 100 
shown in Figure 3 and being indicated at 31 
in Figure 3. 

Over the major part of the angular extent 
of each portion 32 about its axis of curva- 
ture, part conical flanges 34, 36 are pro- 105 
vided at axially extreme ends of the portion 
32, the axis of curvature of these part coni- 
cal flanges corresponding with that of the 
respective portion 32, and the flanges 34, 36 
extending from the respective portion 32 110 
towards the axis of curvature of the latter. 

Thus each arcuate part 30a, 30fr, provides 
on its concave side, a segment of an annular 
channel about the axis of curvature of the 
respective portion 32, the channel being 115 
open towards the last mentioned axis. When 
the clamping ring is in its closed position 
around the pipes 10, 12, the axes of curva- 
ture of the portions 32 of the parts 30a, 30b 
substantially coincide with each other and 120 
with the axis of the pipes 10, 12 so that the 
parts 30a, 306 provides respective segments 
of the same annular channel about the axis 
of the joint and which channel receives the 
ribs provided by annular deformations 15 125 
and 17. As shown in Figure 1, the major 
part of the axial length of the clamping ring 
is provided by the cylindrical portions 32, 
which in the assembled joint are substan- 
tially coaxial with the pipes 10 and 12, 130 
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extend from the deformation 15 to the 
deformation 17 and are spaced radially 
outwardly therefrom, the conicaily inclined 
flanges 34 and 36, bearing against the ribs 
5 provided by deformations 15 and 17 respec- 
tively. The flange 36 has the same inclina- 
tion with respect to the axis of the pipe joint 
as the sloping flank of the deformation 17 
which is furthest from the deformation 15 

10 and bears against the external surface pro- 
vided by the last mentioned flank. Similarly, 
the flange 34 has the same inclination as 
that flank of the annular deformation 15 
which is furthest from the deformation 17 

15 and the flange 34 bears against the external 
surface presented by the last mentioned 
flank. It will be appreciated that by virtue of 
the inclination of the flanges 34, 36 and the 
flanks of the deformations 15, 17 against 

20 which they bear, a circumferential tension in 
the clamping ring 30 will give rise to forces 
urging the end portion 14 further into the 
pipe 10 and thus urging the end face of the 
end portion 16 towards engagement with 

25 the shoulder 60. Thus forces urging the 
pipes 10 and 12 axially towards each other 
are absorbed compressively by abutment of 
the end face of portion 16 with the shoulder 
20 whilst forces tending to separate the 

30 pipes 10 and 12 axially are absorbed by the 
steel clamping ring 30. 

Referring again to figure 3, at the cir- 
cumferential end of each arcuate part 30a, 
30b adjacent the hinge arrangement 30, the 

35 portion 32 is extended beyond the adjacent 
circumferential end of the flanges 34, 36 
and is bent at its end to form, with the cor- 
respondingly bent end of the portion 32 of 

the-other-arcuate part^nd-a"hinge-pin~42r 

40 the hinge arrangement 40. The hinge 
arrangement 40 allows the clamping ring to 
be opened to allow it to be slipped over an 
assembled pipe joint and thereafter closed 
about the joint. The manner in which the 

45 clamping ring is held closed about the pipe 
joint is illustrated in Figures 3 and 4. At the 
circumferential end of each arcuate part 
30a, 30b remote from the hinge arrange- 
ment 40, the respective portion 32 is 

50 extended beyond the adjacent circumferen- 
tial ends of the respective flanges 34, 36 and 
the extended portion is bent outwardly in a 
reverse sense to the curvature of the respec- 
tive arcuate part, to provide a generally 

55 channel shaped formation 44 running gen- 
erally parallel with the axis of curvature of 
the respective portion 32, the wall 46 of 
each channel formation 44 which is furthest 
from the hinge arrangement 40 terminating 

60 in a respective free edge 48. The edges 48 of 
the walls 46 of the two arcuate parts are so 
formed that when the clamping ring is in its 
closed position, with the relative positions of 
the parts 30a, 30b being as shown in Figure 

65 3, the free edges 48, as viewed in the direc- 



tion of the arrow 50 in Figure 3 are inclined 
equally but in opposite senses, with respect 
to the directi n of the axes of curvature of 
the respective arcuat part 30a, 30b. Thus, 
in the closed position of the clamping ring 70 
illustrated in Figure 3 the edges 48 slope 
towards each other from one axial end of 
the clamp to the other, as viewed in the 
direction of arrow 50 in Figure 3. 

The clamping ring is held clamped cir- 75 
cumferentially around the joint by means of 
a generally channel-section member 52, the 
member 52 having a flat wall 53 forming the 
base of the channel and side walls 54 which, 
as viewed in cross section in Figure 3, are 80 
curved so as to extend towards each other at 
their free ends so that the channel is nar- 
rower at its mouth than at a position inter- 
mediate its mouth and its base. Each side 
wall 54 is of substantially uniform cross sec- 85 
tion from one end of the member 52 to the 
other but the width of the base 53 of the 
channel tapers from one end of the member 
52 to the other and the directions of lon- 
gitudinal extension of the two side walls 54 90 
are correspondingly inclined with respect to 
each other in the longitudinal direction of 
the channel as shown in Figure 4, the mutual 
inclination of the directions of longitudinal 
extension of the side walls corresponding to 95 
the mutual inclination of the edges 48 in the 
closed position of the clamping ring. 

When the clamping ring has been closed 
about a pipe joint, the wedging member 52 
is slid over the flanges 46 in a longitudinal 100 
direction parallel with the axis of the joint, 
the widest part of the channel provided by 
member 52 being engaged ove r the flanges 
46 at the axial end^Ker^the"ffeeTdps"48 
of these are closest and the member 52 105 
thereupon slid in the axial direction, the 
edges 48 bearing against the inner surfaces 
of the side walls 54 and thereby being 
wedged towards each other as the clamping 
member is slid along, the clamping member 110 
being retained by the inwardly turned free 
edge parts of the side walls 54 engaging in 
the channels provided by the formations 44. 

In the joint of Figure 1, the conicaily slop- 
ing flanks of the deformations 15, 17 and 115 
the corresponding flanges 34, 36 are 
inclined at 45° with respect to the axis of the 
pipe joint. A pipe joint of Figure 2 corres- 
ponds in structure to that of Figure 1 except 
that, in the joint of Figure 2, the flanks of 120 
the deformations 15,17 and the correspond- 
ingly inclined flanges 34, 36 are inclined at 
30° with respect to the axis of the pipe joint. 

It will be noted from Figure 1 that any 
internal fluid pressure within a pipe system 125 
incorporating the joint of Figure 1 or Figure 
4 will tend to urge apart the lips of the seal- 
ing member 28 providing the respective 
limbs of the U-section, and will also tend to 
urge the seal into a narrowing part of the 130 
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annular space accommodating the member 
28, said narrowing part being defined bet- 
ween the inclined wall 22 and the exterior of 
portion 14. The seal is thus urged more 
5 firmly into contact with the surfaces with 
which it is intended to make sealing 
engagement, thus ensuring good sealing. 

It will be appreciated that, although an 
internal pressure within a pipe system 

10 incorporating the joint shown in Figure 1 or 
Figure 2 wffl produce a force tending to 
separate the pipes 10 and 12 axially, such a 
force will be counteracted, as explained pre- 
viously, by the clamping ring 30. 

15 Furthermore, the axial length of the sur- 
faces of end portions 14 and 16 which are in 
mutual engagement in the assembled pipe 
joint is sufficient to afford a high degree of 

„ rigidity to the joint to withstand transverse 

20 bending stresses. The axial length of the 
last-mentioned surfaces also affords self 
alignment of the pipes 10 and 12 in the 
joint. 

In addition, the joint described has the 
25 advantage of being readily assembled and 
just as readily disassembled without damage 
to any of the parts of the joint. 
It should be appreciated that the above 
_ rt description, with reference to the drawings, 
30 of pipe joints embodying the invention is 
given by way of non-limitative example 
only, and that this applies particularly to the 
clamping ring consumption described with 
reference to Figures 3 and 4. The clamping 
35 ring may take any of a variety of other poss- 
ible forms consistent with its function, par- 
ticularly as regards the provision made for 
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over the pipe joint and the means employed 

40 for tensioning the ring circumferentially. 
However, the general sectional shape of the 
clamping ring illustrated in Figures 1 and 2 
is preferred for pipe joints having the form 
illustrated in those figures. 

45 WHAT WE CLAIM IS: 

1- A mechanical pipe joint comprising, 
a first pipe having an end portion afford- 
ing one end of the first pipe, 
a second pipe having an end portion 

5U within which said end portion of said first 
pipe is snugly received, said end portion of 
said second pipe affording one end of said 
second pipe, 
each said pipe having, on its exterior, an 

33 annular nb extending around the pipe and 
coaxial therewith, each said rib being at a 
location spaced from the end of the respec- 
tive pipe afforded by the respective end por- 
tion, r 

60 the joint further including a clamping ring 
encircling the two pipes and spanning" said 



annular ribs of th two pipes, a respective 
flange, extending toward the axis of the 
pipes being provided at ach of the two axial 
ends of the clamping ring, 65 

each said flange engaging that flank of a 
respective one of said annular ribs which is 
furthest from the other of said annular ribs, 

each said pipe having an internal annular 
groove at an axial position corresponding to 70 
the external annular rib thereon, 

said end portion of said first pipe extend- 
ing at least partly across said annular groove 
in said second pipe to define an annular 
space between a wall of said annular groove 75 
in said second pipe and the adjacent part of 
the exterior of said end portion of the first 
pipe, 

and an annular seal disposed in said annu- 
lar space, so 

2. A pipe joint according to claim 1 
wherein said annular deformation on said 
first pipe is engaged by, and provides an end 
stop for, the end of the second pipe. 

3. A joint according to claim 1 or claim 85 
2 wherein the clamping ring is formed of 
two arcuate parts flexibly connected at their 
one ends and provided at their other ends 
with formations which, in the assembled 
joint are engaged by a channel-shaped 90 
wedging member slid over said formations 

in a direction substantially parallel with the 
longitudinal axes of the pipes at the joint. 

4. A joint according to any preceding 
claim in which the flanks of said annular ribs 95 
engaged by the flanges of the clamping ring 
are inclined with respect to the axis of the 
pipe joint and the flanges of the clamping 
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that a circumferential clamping force 
applied to the clamping ring acts to wedge 
the two pipes towards each other. 

5. A mechanical pipe joint substantially 
as hereinbefore described with reference to, 
and as shown in, the accompanying draw- 105 
ings. 

FORRESTER, KETLEY & CO., 
Chartered Patent Agents, 

Forrester House, 
52 Bounds Green Road, 
London, N112EY 
-and also at- 
Rutland House, 
148 Edmund Street, 
Birmingham B 3 2LD 

Scottish Provident Building, 
29 St. Vincent Place, 
Glasgow Gl 2DT. 

Agents for the Applicants. 
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